Neuroprotective Effect of Lutein on NMDA-Induced Retinal Ganglion Cell Injury in Rat Retina.
Lutein injection is a possible therapeutic approach for retinal diseases, but the molecular mechanism of its neuroprotective effect remains to be elucidated. The aim of this study was to investigate its protective effects in retinal ganglion cells (RGCs) against N-methyl-D-aspartate (NMDA)-induced retinal damage in vivo. Retinal damage was induced by intravitreal NMDA injection in rats. Each animal was given five daily intraperitoneal injections of Lutein or vehicle along with intravitreal NMDA injections. Electroretinograms were recorded. The number of viable RGCs was quantified using the retinal whole-mount method by immunofluorescence. Proteins were measured by Western blot assays. Lutein reduced the retinal damage and improved the response to light, as shown by an animal behavior assay (the black-and-white box method) in rats. Furthermore, Lutein treatment prevented the NMDA-induced reduction in phNR wave amplitude. Lutein increased RGC number after NMDA-induced retina damage. Most importantly, Bax, cytochrome c, p-p38 MAPK, and p-c-Jun were all upregulated in rats injected with NMDA, but these expression patterns were reversed by continuous Lutein uptake. Bcl-2, p-GSK-3β, and p-Akt in the Lutein-treated eyes were increased compared with the NMDA group. Lutein has neuroprotective effects against retinal damage, its protective effects may be partly mediated by its anti-excitability neurotoxicity, through MAPKs and PI3K/Akt signaling, suggesting a potential approach for suppressing retinal neural damage.